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Description 

The invention r lates to an illumination unit com- 
prising an electrodeless low-pressure discharg lamp 
and a supply device, which lamp has a discharge vessel $ 
enclosing in a gastight manner a discharge space pro- 
vided with an ionizable filling, and which lamp in addition 
has a coil provided with a winding around a sintered core 
of polycrystalline ferrite material, which winding is con- 
nected to the supply device, the coil being capable of 
inducing a high-frequency magnetic field which main- 
tains a discharge in the discharge space. 

The invention also relates to an electrodeless low- 
pressure discharge lamp and to a coil adapted for the 
use in such an illumination unit. 

An illumination unit of the kind described in the 
opening paragraph is known from US 4,710,678. In a 
nominal operating condition, the high-frequency mag- 
netic field caused by the coil generates an electric cur- 
rent in the discharge space which keeps the discharge 
going. The known illumination unit is ignited in that a 
resonant circuit, which includes the coil, is brought into 
resonance. A comparatively high voltage arises across 
the coil during this. This voltage is used to generate an 
electric field by means of one or several conductors ad- 
jacent the discharge vessel, for example the winding of 
the coil, thus initiating the discharge. The losses occur- 
ring in the illumination unit during nominal operation are 
mainly due to the thermal losses occurring in the dis- 
charge 6pace, as are the losses in a conventional low- 
pressure discharge lamp in which the discharge is main- 
tained by electrodes. These losses amount to approxi- 
mately 60% of the power consumed by the illumination 
unit. Losses specific to the electrodeless lamp, i.e. the 
losses in the electric circuit and the losses in the coil, 
are found to be small compared therewith, approximate- 
ly 1 1 % and approximately 5%, respectively, of the pow- 
er consumed. The efficacy of the electrodeless lamp, 
accordingly, is of the same order of magnitude as that 
of a conventional low-pressure discharge lamp. Such an 
illumination unit has the advantage that the lamp can 
have a comparatively long operational life, because 
electrodes in the discharge space are unnecessary. 

It was found, however, that the lifeof the illumination 
unit can be limited by that of the supply device. 

The invention has for its object to provide a measure 
in an illumination unit of the kind described in the open- 
ing paragraph which renders possible a longer life of the 
supply device. 

According to the invention, the illumination unit is 
for this purpose characterized in that the losses in the 
core, when measured at room temperature in an alter- 
nating magnetic field with a frequency of 3 MHz and at 
a magnetic flux density of 1 0 mT, are at most 1 50 mW/ 
cm 3 . 

The invention is based on the recognition that sub- 
stantially all losses occur in the core of the coil during 
the ignition of the illumination unit. Intact, no substantial 



2 

energy transf r to the discharg spac takes place y t 
during ignition. Moreov r, the losses occurring during ig- 
nition are comparatively high in relation to those during 
nominal operation becaus a comparatively high mag- 
netic field strength prevails in the core during ignition. A 
substantially greater pow risth nd riv d from the sup- 
ply device than during nominal operation. The core used 
in the illumination unit according to the invention, of 
which the losses under the said circumstances are be- 
low 150 mW/cm 3 , loads the supply device to a consid- 
erably lesser extent. Since the resonant circuit in which 
the coil is included is subject to less damping as a result 
of the comparatively low losses, moreover, a higher ig- 
nition voltage is generated which causes the lamp to ig- 
nite more quickly. The supply device is thus loaded not 
only less heavily but also for a shorter time during igni- 
tion, so that it can have a longer useful life. 

An attractive embodiment of the illumination unit ac- 
cording to the invention is characterized in that the sin- 
tered core is made of a ferrite material having a granular 
structure in which the major portion of the grains has a 
monodomain structure. The expression the major por- 
tion of the grains" is understood to mean that at least 
90% of the grains has a monodomain structure, /.e. has 
only one magnetic domain each. It was found that sin- 
tered cores of ferrite material of which most grains are 
monodomain, also referred to as monodomain ferrite 
material hereinafter, are subject to low overall losses. 
Losses occurring in the core can be reduced by 50% or 
more with these materials. An example of such a mate- 
rial is monodomain Mn-Zn ferrite. An exact explanation 
of this strong decrease in the losses is not yet available. 

An advantageous embodiment is characterized in 
that the core is made of monodomain Ni-Zn ferrite ma- 
terial. The inventors have found that a core of this ma- 
terial shows surprisingly low losses, also for compara- 
tively high frequency values, for example 10 MHz. Ap- 
plicant has also experimentally established that the low 
losses are independent of the magnetic permeability (u.) 
and - in the case of small grain dimensions - of the exact 
grain size. 

A preferred embodiment of the invention is charac- 
terized in that the average grain size of the material de- 
scribed in the preceding paragraph is at most 2.8 u/n. 
Applicant has established in a series of experiments that 
approximately g0% of the grains is of the monodomain 
variety at an average grain size of approximately 2.8 
u/n. 

it is noted that US 4,372,865 discloses a method of 
manufacturing products of a soft magnetic material, in 
particular of MnZn ferrite. A powder of spherical ferrite 
particles of 1-10 um in size is manufactured thereby in 
a coprecipitation process. The object of this is to render 
possible a comparatively great spread in the tempera- 
ture of a subsequent sintering process without adverse 
effects on the magnetic properties of the sintered end 
product. The patent specification does not make a pro- 
nouncement on the particle size of the sintered end 
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product 

It was found by Applicant that the quantity of mon- 
odomain grains rises proportionally as th av rag grain 
size decreases. A quantity of substantially 100% of 
monodomain grains is achieved below an average grain 
size of approximately 2.6 um. Owing to a loss mecha- 
nism which is as yet not understood, however, the over- 
all losses rise again when the average grain size is cho- 
sen to be smaller than 1.1 um, in spite of the fact that 
these small grains are monodomain. In the preferred 
range in which the average grain size is from 1 .3 to 2.6 
jim, the overall losses are substantially constant and 
substantially independent of grain size. The grain size 
of the sintered Ni-Zn cores was determined by the so- 
called "mean-linear-intercept" method. 

It is noted that the material 4C6 with a composition 
defined by the formula Ni 0 Q4?n 0 ^COq ,o3 Fg 2.oi°4 and 
with a grain size of 4.1 um is used in the known illumi- 
nation unit. Less than the major portion of the grains is 
monodomain in this material. The losses therein amount 
to approximately 320 mW/cm 9 at a frequency of 3 MHz 
and a magnetic flux density of 10 mT. 

A further favourable embodiment of the illumination 
unit according to the invention is characterized in that 
the monodomain ferrite material comprises 42.8-55.9 
mole% Fe20 3 , 17.6-45.7 mole% NiO and 8.4-34.3 
mole% ZnO. Cores having a composition within these 
limits exhibit a comparatively high spontaneous induc- 
tion (B s ). This is favourable for such cores because in 
this case the losses are comparatively tow compared 
with cores whose spontaneous induction is compara- 
tively low. Moreover, these ferrites usually have a Curie 
temperature above 200 °C. The comparatively high Cu- 
rie temperature allows for comparatively wide toleranc- 
es in the design of the lamp. 

It is noted that the ferrite material preferably com- 
prises a comparatively small quantity of Co. The pres- 
ence of this additive leads to a comparatively plane u,-T 
curve, especially in the range of temperatures which oc- 
cur in the core of the illumination unit during operation. 
A Co quantity above 1 .5 at%, however, is detrimental. 
The said curve does not become planer thereby than it 
already is with a smaller quantity of the expensive Co. 
In addition, the ferrite material according to the invention 
may comprise small quantities of dopants. This refers 
in particular to sintering aids such as V 2 O s and B^C^. 
Besides, for example, MnO, Si0 2 and CaO may be 
present. The maximum quantity of each of these do- 
pants, however is always less than 2% by weight. 

A further embodiment of the illumination unit ac- 
cording to the invention is characterized in that the mon- 
odomain ferrite material comprises 42.8-51.9 mole% 
Fe 2 0 3 , 1 9.2-45.7 mole% NiO and 9.6-34.3 mole% ZnO. 
Such a composition contributes, as does the use of Co, 
to a comparatively plane u,-T curve in the said temper- 
ature range. 

A favourable embodiment of the illumination unit ac- 
cording to the invention is also one which is character- 



ized in that th average width of the non-magnetic grain 
boundary r gbn in th monodomain Ni-Zn ferrit mate- 
rial is smallerthan 4 nm. Th expression "non-magnetic 
grain boundary region" is understood to mean the phase 

s between the monodomain ferrite grains. The average 
width 5 of the non-magnetic grain boundary region is de- 
fined as the ratio of the average grain size d to the initial 
permeability u^ measured at the Curie temperature T c of 
the relevant ferrite material. 

10 The last-mentioned embodiment is based on the 
observation that hysteresis losses in the sintered ferrite 
material with monodomain grains provide a major con- 
tribution to the overall losses, given the comparatively 
high magnetic flux densities occurring during ignition, 

is when 5 is chosen to be comparatively great. This con- 
tribution can be considerably reduced in that the said 
non-magnetic grain boundary region is made smaller 
than 4 nm. In that case, a smaller portion of the applied 
field is across the grain boundary during operation of the 

20 illumination unit. The result is that a greater portion of 
the applied field is available for varying the magnetiza- 
tion of the ferrite material with the desired waveform. 
The width of the grain boundary region is found to de- 
pend to a lesser or greater degree on the deviation from 

zs stoichiometry of the ferrite material. In the case of major 
deviations from stoichiometry, a greater portion of biva- 
lent metal oxides (for example, NiO and/or ZnO) will de- 
posit on the grain boundaries. This increases the 5 val- 
ue. Sintered ferrite materials which are substantially sto- 

30 ichiometricaJ have a 5 value below 4 nm. 

A yet further favourable embodiment of the illumi- 
nation unit according to the invention is characterized in 
that the monodomain ferrite material comprises 
42.8-50.0 mole% FegO^ 20.0-45.7 mole% NiO and 

as 10.0-34.3 mole% ZnO. In contrast to the composition 
ranges mentioned earlier, the Ni-Zn ferrites described 
here all have a shortage of Fe. A shortage of Fe is fa- 
vourable because the presence of Fe 2 * ions in the ferrite 
material is avoided thereby. The presence of such ions 

40 will lead to increased eddy current losses in the core. 

Embodiments of the invention are explained in 
more detail with reference to the examples and the 
drawings, in which: 

45 Fig. 1 shows an illumination unit comprising an elec- 
trode I ess low-pressure discharge lamp according 
to the invention, partly in side elevation and partly 
in longitudinal section, 

Fig. 2 shows the ignition voltage V jgn (V) as a f unc- 
so tion of the self-induction H (uH) of the coil for various 
values of the grain size d (um), and 
Fig. 3 is a graph of the tosses per unit volume P 
(mW/cm 3 ) as a function of the grain size d (um) for 
a number of sintered cores. 

ss 

The illumination unit shown in Fig. 1 comprises an 
electrodeless low-pressure discharge lamp 20 and a 
supply device 50. The lectrodeless low-pressure dis- 
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charge lamp 20 has a discharge vessel 30 which en- 
closes in a gastight manner a discharg 6pace31 which 
is provided with an ionizable filling. The discharge space 
31 contains mercury and argon in this case. The dis- 
charg vessel 30 is provided with a lay r 33 of lumines- 5 
cent material at an inner surface 32. In an alternative 
embodiment, such a layer is absent and the filling com- 
prises sodium. The discharge vessel 30 is fastened to 
a synthetic-resin carrier 34. The lamp 20 further com- 
prises a coil 40 formed by a sintered core 41 of poly- 
crystalline ferrite which supports a winding 42. The loss- 
es in the core are at most 1 50 mWVcm 3 when measured 
at room temperature in a magnetic field with a frequency 
of 3 MHz and a magnetic flux density of 10 mT The core 
is made, for example, from an Ni-Zn ferrite of which the 
major portion of the grains is monodomain, for example, 
Ni-Zn ferrite with a grain size of 3.0 um Under the said 
circumstances, the losses therein amount to 140 mW/ 
cm 3 . The core may be, for example, annular. In the em- 
bodiment shown, the core 41 has the shape of a hollow 
cylinder with a length of 50 mm and an inner and outer 
diameter of 8 and 12 mm, respectively. In the cavity in- 
side the cylindrical core 41, a heat pipe is arranged 
which is thermally coupled to a metal disc accommodat- 
ed in the carrier (not shown in Fig. 1). The coil 40 is 
present outside the discharge space 31 in a cavity 35 of 
the discharge vessel 30. Alternatively, the coil 40 may 
be arranged in the discharge space 31. A high-frequen- 
cy magnetic field is induced by the coil 40 during oper- 
ation, which keeps a discharge going. 

The winding 42 of the coil 40 comprises 20 turns 
43. The coil 40 further comprises a further winding 44 
which also comprises 20 turns. The further winding 44 
has the same winding direction as the winding 42 and 
lies against the winding 42 over its entire length. The 
winding 42 is connected at its ends to a first and a sec- 
ond output terminal 54, 55, respectively, of a supply de- 
vice 50 via a first and a second current supply conductor 
51 , 52 which form a core and a sheath, respectively, of 
a coaxial cable 53 over part of their length. During nom- 
inal operation, the first output terminal 54 of the supply 
device 50 delivers a supply voltage with a frequency of 
approximately 3 MHz. The second output terminal 55 is 
free from high-frequency voltage variations. Such a sup- 
ply device is known from US 4,748.383. The supply de- 
vice 50 is connected to polos P and N of the mains. 

The further winding 44 is also connected with one 
end to the second current supply conductor 52. Said end 
lies opposite the end of the winding 42 which is connect- 
ed to current supply conductor 52. The further winding 
44 has another end which is free. 

The ignition voltages were measured for lamps ac- 
cording to the invention and for lamps not according to 
the invention. For this purpose, cores were manufac- 
tured with average grain sizes of 6.8, 4.1, 3.0 and 2.8 
um. A series of 10 coils with different self-induction val- 
ues was subsequently wound with each type of core. 
Depending on the interspacing between the turns, the 



self-induction measured at 3 MHz varied within each se- 
ries from approximately 1 2 to approximat ly 26 |iH. The 
composition of the core having a grain size of 4.1 um is 
defined by the formula Niq i64 Zn 0 ^CQq . 03 Fe 2 0 i°4 
composition of the other cores was d fined by the for- 
mu la Ni 0 49 Zn 0 49 Co 0 (fcFe., .9o°3.65- 1 n tn 9 ra Ph shown 
in Fig. 2, the ignition voltage (V i9n ) measured across the 
coils is given as a function of the self-induction (L). In 
this graph, curves A, B, C and D represent the estab- 
lished relationship for cores having grain sizes of 6.8, 
4.1 , 3.0 and 2.8 pm, respectively. The losses occurring 
in these cores in a magnetic field with a frequency of 3 
MHz and a magnetic flux density of 10 mT are, in that 
order, 910, 320, 140 and 100 mW/cm 3 The maximum 
ignition voltages which were reached for the said cores 
were 1250. 1325, 1437 and 1537 V, respectively. The 
maximum ignition voltage reached in a lamp according 
to the invention (C, D), in which the core losses are be- 
low 1 50 mW/cm 3 , is comparatively high in relation to that 
of lamps not according to the invention (A, B). A very 
favourable lamp is found to be lamp D, in which a core 
of 90% monodomain ferrite material is used. 

Experiments have further shown that a reduction in 
the value of the non-magnetic grain boundary region 5 
by a factor 2 leads to a further increase in the ignition 
voltage by 90 V. 

The losses were measured at a frequency of 3 MHz 
and a magnetic flux density of 10 mT of cores made of 
sintered Ni-Zn ferrite with a composition defined by the 
formula Nio 49 Zn 0 49 Co 0 0 2Fe 1 ^ 0 O 3 ^ 5 . Fig. 3 is a graph 
in which the overall losses per unit volume P of the sin- 
tered cores of the above composition are plotted as a 
function of the average grain size ('mean-linear- inter- 
cept" values). The sintered cores were manufactured 
starting from a powder of Ni-Zn ferrite. This powder was 
manufactured by standard ceramic techniques. Oxides 
and/or carbonates of the metals were mixed in a ratio 
corresponding to the envisaged composition, pre-fired 
and ground in the wet state. The mixture thus obtained 
was either dried and granulated or sprayed dry and sub- 
sequently compacted into the envisaged shape and sin- 
tered in air. Through variation of the sintering tempera- 
ture (1000 °C - 1300 °C) and the sintering time, a 
number of the sintered cores described above were thus 
manufactured with different grain sizes. The material of 
the sintered core with an average grain size of 0.3 um 
was manufactured by means of hot isostatic moulding. 
The measurement was carried out at 20 °C and at 100 
°C at a frequency of 3 MHz and a magnetic flux density 
of 10 mT. The Figure clearly shows that the overall loss- 
es for a grain size between 1.1 and 2.8 um are below 
100 mW/cm 3 . The lowest overall losses, however, are 
found at an average grain size between 1 .3 and 2.6 urn. 
These losses are no more than approximately 60 to 70 
mW/cm 3 . It could be ascertained by means of neutron 
depolarization measurements of these cores that sub- 
stantially 100% of the grains of the cores having an av- 
erage grain size below 2.6 um have a monodomain 
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structure. 

Th Tabl below lists th ov rail losses p runitvol- 
um P (mW/cm 3 ) tor a number of sintered cores of Ni- 
Zn ferrite suitable for the illumination unit according to 
theinv ntion( xamples a tod) compared with a number 
of sintered cores (examples A to D) not suitable for the 
illumination unit according to the invention. The overall 
losses per unit volume (P) were determined for the cores 
under three different circumstances: P1 (3 MHz and 10 
mT), 92 (5 MHz and 7.5 mT) and P3 (10 MHz and 5 
mT). It is apparent from this Table that the sintered cores 
of Ni-Zn ferrite show surprisingly low losses also for 
comparatively high frequency values, for example, 10 
MHz. 



Example 
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P1 


P2 


P3 


a 


6.8 


797 


1000 


1350 
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3.8 


759 


978 


1385 
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3.3 


633 


800 


1244 
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3.1 


190 


240 


150 
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82 


78 


91 


2 


2.4 


66 


64 


59 
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67 


66 


59 
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58 


56 


51 
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1.1 


75 


74 
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Claims 

1. An illumination unit comprising an electrodeless 
low-pressure discharge lamp (20) and a supply de- 
vice (50), which lamp (20) has a discharge vessel 
(30) enclosing in a gastight manner a discharge 
space (31) provided with an ionizable filling, and 
which lamp (20) in addition has a coil (40) provided 
with a winding (42) around a sintered core (41) of 
polycrystalline ferrite material, which winding (42) 
is connected to the supply device (50), the coil (40) 
being capable of inducing a high-frequency mag- 
netic field which maintains a discharge in the dis- 
charge space (31 ), characterized in that the losses 
in the core (41 ), when measured at room tempera- 
ture in an alternating magnetic field with a frequency 
of 3 MHz and at a magnetic flux density of 10 mT 
are at most 1 50 mW/cm 3 . 

2. An illumination unit as claimed in Claim 1 , charac- 
terized in that the sintered core (41) is made of a 
ferrite material having a granular structure in which 
the major portion of the grains has a monodomain 
structure. 

3. An illumination unit as claimed in Claim 2, charac- 
terized in that the core (41 ) is made of Ni-Zn ferrite 



material. 

4. An illumination unit as claim d in Claim 3, charac- 
terized in that the average grain size of the ferrite 
5 material is at most 2.8 jam. 

6. An illumination unit as claimed in Claim 4, charac- 
terized in that the average size of the grains of ferrite 
material lies between 1 .3 and 2.6 u/n. 

10 

6. An illumination unit as claimed in Claim 3, 4 or 5, 
characterized in that the ferrite material of the core 
(41) comprises 42.8-55.9 mo!e% Fe^O^ 17.6-45.7 
mo!e% NiO and 8.4-34.3 mole% ZnO. 

15 

7. An illumination unit as claimed in Claim 6, charac- 
terized in that the ferrite material of the core (41) 
comprises 42.8-51.9 mole% Fe^O^ 19.2-45.7 
mole% NiO and 9.6-34.3 mole% ZnO. 

20 

8. An illumination unit as claimed in any one of the 
Claims 3 to 7, characterized in that the average 
width of the non -magnetic grain boundary region in 
the ferrite material is smaller than 4 nm. 

25 

9. An illumination unit as claimed in Claim 7 or 8, char- 
acterized in that the ferrite material of the core (41 ) 
comprises 42.8-50.0 mole% Fe^, 20.0-45.7 
mole% NiO and 10.0-34.3 mole% ZnO. 

30 

1 0. A coil (40) adapted for the use in an illumination unit 
according to claim 1, the coil (40) being provided 
with a winding (42) around a sintered core (41 ) of 
polycrystalline ferrite material, which winding (42) 

as is adapted to be connected to the supply device (50) 
of the said illumination unit, the coil (40) being ca- 
pable of inducing a high-frequency magnetic field 
which maintains a discharge in the discharge space 
(31 ) of the lamp, characterized in that the losses in 

40 the core (41 ), when measured at room temperature 
in an alternating magnetic field with a frequency of 
3 Mhz and at a magnetic flux density of 10 mT are 
at the most 1 50 mW/cm 3 

45 11. A coil (40) as defined in claim 11 , including the ad- 
ditional features of any of claims 2-9. 

12. An electrodeless low-pressure discharge lamp (20) 
suitable for use in an illumination unit as claimed in 
so claim 1, including the coil (40) of the claims 10 or 
11, the lamp further including a discharge vessel 
(30) enclosing in a gastight manner a discharge 
space (31) provided with an ionizable filling. 

55 

Patentanspruche 

1. Beleuchtungseinheit mit einer elektrodenlosen Nie- 
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derdruck-Entladungslamp (20) und einer Speise- 
einrichtung (50), wobei die Lampe (20) ein Entla- 
dungsgefaB (30) hat, das einen mit einer ionisier- 
bar n Fullung verseh nen Entladungsraum (31) 
gasdicht umschlieBt und wobei die Lampe (20) zu- s 
satzlich eine Spule (40) aufweist, die mit einer Wick- 
lung (42) urn einen gesinterten Kem (41) aus poiy- 
kristallinem Ferritmaterial versehen ist, welche 
Wicklung (42) mit der Speiseeinrichtung (50) ver- 
bunden ist, und wobei die Spule (40) imstande ist, 10 
ein hochfrequentes Magnetfeld zu induzieren, das 
eine Entladung in dem Entladungsraum (31) auf- 
rechterhalt, dadurch qekennzeichnet. da3 die Ver- 
luste in dem Kem (41), wenn sie bei Raumtempe- 
ratur in einem magnetischen Wechsetfeld mit einer « 
Frequenz von 3 MHz und bei einer magnetischen 
FluBdichte von 10 mT gemessen werden, hdchsten 
150 mW/cm 3 betragen. 

2. Beleuchtungseinheit nach Anspruch 1 , dadurch qe- 20 
kennzeichnet, daB der gesinterte Kem (41) aus ei- 
nem Ferritmaterial hergestellt ist, das eine kornige 
Strukturhat, in derderGroBteilder Korner eine Mo- 
nodomanenstruktur hat. 

25 

3. Beleuchtungseinheit nach Anspruch 2, dadurch qe- 
kennzeichnet, daB der Kem (41) aus Ni-Zn-Ferrit- 
material hergestellt ist. 

4. Beleuchtungseinheit nach Anspruch 3, dadurch qe- 30 
kennzeichnet, daB die mittlere KorngroBe des Fer- 
ritmaterials hochstens 2,8 um betragt. 

5. Beleuchtungseinheit nach Anspruch 4, dadurch qe- 
kennzeichnet, daQ die mittlere GroSe der Korner 3$ 
von Ferritmaterial zwischen 1,3 und 2,6 um liegt. 

6. Beleuchtungseinheit nach Anspruch 3, 4oder 5. da- 
durch qekennzeichnet, daB das Ferritmaterial des 
Kerns (41 ) 42,8-55,9 Mol-% Fe^, 1 7,6-45,7 Mol- 40 
% NiO und 8,4-34,3 Mol-% ZnO umfaBt. 

7. Beleuchtungseinheit nach Anspruch 6, dadurch qe- 
kennzeichnet daB das Ferritmaterial des Kerns 

(41 ) 42,8-51 ,9 Mol-% Ft^O^, 1 9,2-45,7 Mol-% NiO 45 
und 9,6-34,3 Mol-% ZnO umfaBt 

8. Beleuchtungseinheit nach einem der Anspruche 3 
bis 7, dadurch qekennzeichnet, daB die mittlere 
Breite des nichtmagnetischen Korngrenzengebie- 
tes in dem Ferritmaterial kleiner als 4 nm ist. 

9. Beleuchtungseinheit nach Anspruch 7 oder 8, da- 
durch qekennzeichnet, daB das Ferritmaterial des 
Kerns 42,8-50,0 Mol-% Fe 2 0 3 , 20,0-45,7 Mol-% ss 
NiO und 10,0-34,3 Mol-% ZnO umfaBt. 

10. Fur die Verwendung in iner Beleuchtungseinheit 



nach Anspruch 1 angepaBt Spule (40), wobei die 
Spule (40) mit einer Wicklung (42) um inen gesin- 
terten Kem (41) aus polykristallinem Ferritmat rial 
versehen ist, welche Wicklung (42) ausgebildet ist, 
um mit der Speiseeinrichtung (50) der g nannt n 
Beleuchtungseinheit verbunden zu werden, und 
wobei die Spule (40) imstande ist, ein hochfrequen- 
tes Magnetfeld zu induzieren, das eine Entladung 
in dem Entladungsraum (31) der Lampe aufrecht- 
erhaft, dadurch qekennzeichnet, daB die Verluste in 
dem Kern (41 ), wenn sie bei Raumtemperatur in ei- 
nem magnetischen Wechselfeld mit einer Frequenz 
von 3 MHz und bei einer magnetischen FluBdichte 
von 10 mT gemessen werden, hochsten 150 mW/ 
cm 3 betragen. 

11. Spule (40) wie in Anspruch 11 definiert, 
einschlieBlich der zusatzlichen Merkmale eines der 
Anspruche 2 bis 9. 

12. Elektrodenlose Niederdruck-Entladungslampe 
(20), die zur Verwendung in einer Beleuchtungsein- 
heit nach Anspruch 1 geeignet ist, einschlieBlich 
der Spule (40) der Anspruche 1 0 oder 11 , wobei die 
Lampe weiterhin ein EntladungsgefaB (30) enthalt, 
das einen mit einer ionisierbaren Fullung versehe- 
nen Entladungsraum (31) gasdicht umschlieBt. 



Revendi cat ions 

1. Dispositif d'eclairage comprenant une iampe a de- 
charge a basse press ion sans electrodes (20) et un 
dispositif d'alimentation (50), laquelle lampe (20) 
est munie d'une enceinte a decharge (30) qui en- 
ferme, d une fagpn elanche au gaz, un espace a de- 
charge (31 ) muni d'un remplissage ionisable, et la- 
quelle lampe (20) est en outre munie d'une bobine 
(40) munie d'un enroulement (42) dispose autour 
d un noyau fritte (41 ) realise en un materiau de fer- 
rite polycristallin, lequel enroulement (42) est con- 
nects a un dispositif d'alimentation (50), la bobine 
(40) pouvant induire un champ magn&ique a haute 
frequence qui maintient une decharge dans I'espa- 
ce a decharge (31 ), caracteris6 en ce que les pedes 
se produisant dans le noyau (41 ) et mesurees a la 
temperature ambiante normal e dans un champ ma- 
gn Clique alternant a une frequence de 3 MHz et 
dans le cas d'une densite de flux magnetique de 10 
mT sont d'au maximum de 150 mW/cm 3 . 

2. Dispositif d'eclairage selon la revendication 1 , ca- 
racterise en ce que le noyau fritte (41) est realise 
en un materiau de ferrite presentant une structure 
gran ula ire dans laquelle la majeure partie des 
grains presente une structure monodomaine. 

3. Dispositif d'eclairage selon la revendication 2, ca- 
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racteris6 en c que le noyau (41 ) est realist n un 
matriaudef rrit d Ni-Zn. 

4. Dispositif d'eclairage s Ion la revendication 3, ca- 
racterise en ce qu la grosseur moyenne des grains 
du materiau de ferrite est au d'au maximum 2,8 um. 

5. Disposrtrf d'eclairage selon la revendication 4, ca- 
racterise en ce que la grosseur moyenne des grains 
du materiau de ferrite se situe entre 1 ,3 et 2,6 jam. 

6. Dispositif d'eclairage selon la revendication 3, 4 ou 
5, caracterise en ce que le materiau de ferrite du 
noyau (41) contient 42,8 a 55,9 % en moles de 
FegOa, 1 7,6 a 45,7 % en moles de NiO et 8,4 a 34,3 
% en moles de ZnO. 

7. Dispositif d'eclairage selon la revendication 6, ca- 
racterise en ce que le materiau de ferrite du noyau 
(41 ) contient 42,8 a 51 ,9 % en moles de Fe^, 1 9,2 
a 45,7 % en moles de NiO et 9,6 a 34,3 % en moles 
de ZnO. 

8. Dispositif d'eclairage selon I'une des revendications 
3 a 7, caracterise en ce que la largeur moyenne de 
la region limite des grains non magnetiques dans le 
materiau de ferrite est infdrieure a 4 nm. 

9. Dispositif d'eclairage selon la revendication 7 ou 8, 
caracterise en ce que le materiau de ferrite du 
noyau (41) contient 42,8 a 50,0 % en moles de 
Fe20 3 , 20,0 a 45,7 % en moles de NiO et 10,0 a 
34,3 % en moles de ZnO. 

10. Bobine (40) concue pour etre utilisee dans un dis- 
positif d'eclairage selon la revendication 1, laquelle 
bobine (40) est munie d'un enroulement (42) situe 
autour d'un noyau fritte realise en un materiau de 
ferrite polycristallin, lequel enroulement (42) est 
concu pour etre connecte au dispositif d'alimenta- 
tion (50) dudit dispositif d'eclairage, laquelle bobine 
(40) pouvant induire un champ magnetique a haute 
frequence qui maintient une decharge dans I'espa- 
ce a decharge (31) de la lampe, caracterisee en ce 
que les pertes de decharge se produisant dans le 
noyau (41 ) et mesurees a la temperature ambiante 
normal e dans un champ magnetique alternant a 
une frequence de 3 MHz et dans le cas d'une den- 
site de flux magnetique de 10 mT sont d'au maxi- 
mum de 1 50 mW/cm 3 . 

11. Bobine (40) comme definie dans la revendication 
10, comprenant les caracteristiques additionnelles 
de n'importe laquelle des revendications 2 a 9. 

12. Lampe a decharge a basse pression sans electro- 
des (20) appropriee a etre utilisee dans un dispositif 
d'alimentation selon la revendication 1 , comprenant 
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la bobine (40) selon les revendications 10 ou 11 , la 
lamp comprenant davantage une enceinte a d - 
charge (30) qui enferme, cTune facon etanch au 
gaz, un espace a decharge (31) muni d'un remplis- 
s sage ionisable. 
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